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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device capable of 
displaying a high definition image by resolving a problem of occurring 
display unevenness (cross talk) on a screen by a simple and inexpensive 
means. 

CONSTITUTION: Since a distortion voltage component is extracted by 
taking a difference with a detection voltage from a detection electrode 
13 based on a reference voltage Vref outputted from a reference 
voltage generation circuit 15 formed by a complementary MOS-FET, by 
the distortion voltage component extracted by taking the difference 
between them, no error due to waveform bluntness when the polarity of 
a scanning voltage is inverted and both plarities of the rise/the fall of a 
waveform occurs, and further, no distortion voltage component is 
affected by the disturbance of the change, etc.. in an ambient temp, 
also, and only the distortion voltage component is extracted always and 
correctly, and excellent feedback control is performed, and the display 
defect of the cross talk, etc., is dissolved always and correctly. 
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• * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **5|e* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scan electrode substrate with which two or more scan electrodes were formed, and the 
signal-electrode substrate with which two or more signal electrodes by which opposite arrangement is 
carried out so that a gap may be maintained to said two or more scan electrodes and they may be 
intersected were formed. The liquid crystal display component which has the liquid crystal layer by 
which enclosure pinching was carried out between said scan electrodes and said signal electrodes. In 
the liquid crystal display which has the scan driver circuit which generates a scan electrical potential 
difference and is impressed to said scan electrode, and the signal driver circuit which generates a signal 
level and is impressed to said signal electrode Electric capacity or electric resistance with which the 
end was connected to said each of two or more scan electrodes. The detection electrode which detects 
an electrical potential difference collectively from said scan electrode of the part to which the other end 
of said electric capacity or said electric resistance was connected to, and this other end was connected. 
The reference voltage generating circuit which is formed by the complementary MOS mold field-effect 
transistor, and outputs reference voltage. Connect with said detection electrode, calculate and amplify 
the difference of the electrical potential difference detected from said scan electrode through this 
detection electrode, and said reference voltage, and a distortion voltage component is extracted. The 
liquid crystal display characterized by providing the operation amplifying circuit which this distortion 
voltage component is returned to said scan electrode, and controls generating of the distortion 
electrical potential difference of two or more of said scan electrodes. 



[Translation done.] 



♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a liquid crystal display. 
[0002] 

[Description of the Prior Art] The liquid crystal display is widely used taking advantage of the features, 
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such as a thin shape and a low power, as display devices, such as a word processor, an information 
processor like a personal computer, small television, and projection mold television. As a liquid crystal 
display component in such an application, they are a simple matrix method and an active-matrix method. 
It can divide roughly into two methods. 

[0003] The liquid crystal display of a simple matrix method is used for the broad application from the 
ability to manufacture simply to a large-sized thing with a manufacturing cost simple [ structures 
including the structure of a liquid crystal display panel part ]. and cheap. 

[0004] Moreover, an active-matrix mold liquid crystal display is used also as a liquid crystal display with 
a display device which is called VGA (Video GraphicArray) correspondence etc. taking advantage of the 
special feature which can display the clear image of high contrast, the display device of CG (Computer 
Graphics) correspondence, etc. it is highly minute and high definition. 

[0005] The multi-digit display, the high definition display, etc. are demanded of the liquid crystal display 
used for such a display device. Since it corresponds to such a demand, the number of pixels (the 
number of number of scan electrodes x signal electrodes) of the simple matrix liquid crystal display 
device represented by the STN (super twisted nematic) mold liquid crystal display component is 
increasing remarkably, and the drive frequency (frequency of a driver voltage pulse) of a liquid crystal 
display component is also increasing it by in recent years in connection with this. 
[0006] For example, a scan electrode 200 and a signal electrode 640 The liquid crystal display 
component of a binary display is a scan electrode. The minimum pulse width of the time amount 
equivalent to the scan time of one duty. i.e.. driver voltage, is short till about 60 - 70 microseiconds. 
[0007] Generally, the liquid crystal cell for every pixel of a liquid crystal display component can be 
expressed as a capacitor (electric capacity) in an equal circuit. Moreover, the output impedance exists 
in the driver IC for driving a liquid crystal display component, and. generally this can be expressed as 
electric resistance in an equal circuit. Although driven with the combination of a square wave pulse in a 
simple matrix liquid crystal display device At this time, connection resistance of driver IGs including the 
output resistance of a driver IC. and a liquid crystal display component, the electrode resistance for a 
drive of a liquid crystal display component, etc.. distortion of these driver voltage wave which originates 
in the electrostatic capacity of a liquid crystal layer, and distortion and **** generate in a driver voltage 
wave ~ becoming blunt ~ The fall or rise of an electrical potential difference impressed to a liquid 
crystal layer is caused, and it becomes the phenomenon of display unevenness in which it is called as a 
result location-dispersion of the permeability of the light in the screen of a liquid crystal display 
component, and the so-called cross talk, and appears on a screen. Participating in generating of a cross 
talk most in a simple matrix liquid crystal display device can say that it is fluctuation of the liquid crystal 
applied voltage resulting from the distortion electrical potential difference generated in a scan electrode. 
Then, an example is hung up and explained about this phenomenon. 

[0008] Drawing 7 (a) is the scan electrode of the conventional XY simple matrix liquid crystal display. 
One is extracted partially and it expresses in an equal circuit Here. CLC is the scan electrode Yn. 
Electrode It is the electrostatic capacity 901 of the liquid crystal layer of one duty, and R is the scan 
electrode Yn of connection resistance of the output resistance of a scan electrode driver, a driver 10. 
and a liquid crystal display component, and a liquid crystal display component. It is the electric 
resistance [ internal resistance / of the electrode itself ] 902 of total. 

[0009] A liquid crystal display component is usually driven with alternating current liquid crystal applied 
voltage. Here, a scan electrode driver (illustration abbreviation) is a reference potential Vcom. It 
considers as a core and is **Vrev. The electrical potential difference which inverts between shall be 
outputted. Such a scan electrical potential difference V2 A wave-like example is shown in drawing 7 (c). 
Moreover, a signal-electrode driver (illustration abbreviation) is **Vrev as shown in drawing 7 (b). Wave- 
like signal level VI which inverts between It shall output. 

[0010] It sets to this equal circuit and is the square wave-like signal level VI from a signal-electrode 
driver side. Distortion electrical potential difference [ considering the case where it is impressed by the 
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electrostatic capacity 901 of a liquid crystal layer. ] V3 of the letter of a spike based on time constant 
CLC-R in the node 903 of the liquid crystal layer (CLC) 901 and the electric resistance (R) 902 of total 
It is generated. This distortion electrical potential difference V3 It is shown in drawing 7 (d). Distortion 
electrical potential difference V3 of this letter of a spike The liquid crystal applied voltage impressed to 
the liquid crystal layer CLC901 since it generates is the distortion electrical potential difference V3 of 
the letter of a spike, as shown in drawing 7 (e). ** serves as [ a corresponding electrical potential 
difference ] a **** wave. On a screen, change of such an electrical potential difference serves as 
brightness-of-the-display unevenness and the so-called cross talk, and appears. 

[0011] Furthermore, although the transparent electrode which consists of tin oxide or ITO (indium oxide) 
is generally used for the scan electrode used for the interior of a liquid crystal display component, or the 
signal electrode, since electric resistance is comparatively large, in these electrodes, the above 
mentioned wave-like provincial accent and the above mentioned wave-like distortion electrical potential 
difference will generate such a transparent electrode more notably. 

[0012] In order to solve the problem of the above display unevenness. it is JP,2-171718.A and SID'90 
Digest p.41 3 as a technique for STN mold liquid crystal display components. The compensation electrical 
potential difference impressed to a scan electrode driver based on the indicative data outputted from a 
signal-electrode driver which was indicated is formed, and the approach of making the distortion 
electrical potential difference of the output terminal of a scan electrode driver offset by changing this 
compensation electrical potential difference suitably is examined. 

[0013] However, by the Prior art, the effect of connection resistance with a driver IC and a liquid crystal 
display component, the electrode resistance for a drive of a liquid crystal display component, etc. is not 
necessarily eliminated fundamentally in this way. The distortion electrical potential difference is offset 
based on the minute compensation electrical potential difference beforehand set up corresponding to 
the indicative data, for example, in the case of equipment which changes liquid crystal driver voltage, 
and contrast is changed or performs a gradation expression Since the magnitude of a distortion 
electrical potential difference also changes with change of liquid crystal driver voltage, the compensation 
electrical potential difference set as the beginning shifts from the optimal compensation value, and has 
the problem that an effective compensation is difficult. Or although adding the equalization circuit which 
resets on the optimal compensation electrical potential difference each time is also examined, when 
incorporating the circuit which has such an equalization circuit and performs a delicate setup of a 
compensation electrical potential difference based on an indicative data, there is a problem that the 
structure of a liquid crystal drive circuit system will become very complicated. 

[0014] Moreover, the side of a transparent electrode is made to arrange in parallel and crawl on metaled 
wiring from a viewpoint of equalization of the voltage waveform on a transparent electrode about the 
problem of the internal resistance of the above-mentioned transparent electrode, resistance of the 
appearance of a transparent electrode is made low, and it is possible to control generating of wave **** 
of a distortion electrical potential difference or liquid crystal applied voltage etc. 

[0015] However, by such approach, the structure inside liquid crystal display components including [ of a 
transparent electrode ] near becomes complicated, and there are a problem that manufacture is not 
easy, either, and a problem that a manufacturing cost also becomes high. 

[0016] Moreover, although it is possible to use the very small driver IC of output resistance in order to 
stop of the distortion and liquid crystal applied voltage of a voltage waveform, development of such 
a special driver IC also has the problem of not being easy, and the use and the problem of not being 
practical since the price is expensive. 
[0017] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the conventional liquid crystal display, 
the wave of liquid crystal applied voltage changed with the distortion electrical potential differences 
which originate in the output resistance of a driver IC. connection resistance of a liquid crystal display 
component and the electrode resistance for a drive of a liquid crystal display component, and the 
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electrostatic capacity of a liquid crystal layer, and are generated from the ideal wave on the theory of 
operation, and there was a problem that display unevenness (cross talk) occurred on a screen. [ a driver 
IC] 

[0018] And with the known technique devised to this, there were problems, like the problem that the 
compensation electrical potential difference set up beforehand shifts from the required optimal 
compensation electrical potential difference according to disturbance, such as a temperature change 

and a noise, and equipment become complicated or expensive. 

[0019] Accomplishing, in order that this invention might solve such a problem, the purpose solves the 
problem that display unevenness (cross talk) occurs on a screen in a liquid crystal display, with a simple 
and cheap means, and is to offer the liquid crystal display which can perform high-definition image 
display. 
[0020] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the liquid 
crystal display of this invention The scan electrode substrate with which two or more scan electrodes 
were formed, and the signal-electrode substrate with which two or more signal electrodes by which 
opposite arrangement is carried out so that a gap may be maintained to said two or more scan 
electrodes and they may be intersected were formed, The liquid crystal display component which has 
the liquid crystal layer by which enclosure pinching was carried out between said scan electrodes and 
said signal electrodes. In the liquid crystal display which has the scan driver circuit which generates a 
scan electrical potential difference and is impressed to said scan electrode, and the signal driver circuit 
which generates a signal level and is impressed to said signal electrode Electric capacity or ejectric 
resistance with which the end was connected to said each of two or more scan electrodes. The 
detection electrode which detects an electrical potential difference collectively from said scan electrode 
of the part to which the other end of said electric capacity or said electric resistance was connected to, 
and this other end was connected. The reference voltage generating circuit which is formed by the 
complementary MOS mold field-effect transistor, and outputs reference voltage. Connect with said 
detection electrode, calculate and amplify the difference of the electrical potential difference detected 
from said scan electrode through this detection electrode, and said reference voltage, and a distortion 
voltage component is extracted. It is characterized by providing the operation amplifying circuit which 
this distortion voltage component is returned to said scan electrode, and controls generating of the 
distortion electrical potential difference of two or more of said scan electrodes. 

[0021] In addition, that the feedback place of the distortion voltage component which extracts from the 
electrical potential difference detected with the detection electrode, and is returned to a scan electrode 
by the above-mentioned operation amplifying circuit should finally just be a scan electrode To said scan 
electrode, directly, it may connect and the output of an operation amplifying circuit may be returned. Or 
after once connecting the output of an operation amplifying circuit to a scan driver circuit and making a 
distortion voltage component superimpose on a scan electrical potential difference inside the scan 
electrical-potential-difference wiring circuit, it is impressed by the scan electrode and you may make it 
make it return. It cannot be overemphasized that it is desirable to set the amplification factor of the 
aforementioned operation amplifying circuit and the polarity of the output as a suitable value so that the 
distortion electrical potential difference of the scan electrode can be controlled effectively in any case, 
when the distortion voltage component extracted in the operation amplifying circuit returns to a scan 
electrode. 

[0022] Moreover, the above-mentioned electric capacity counters a scan electrode and a signal 
electrode. While using as an electrode of two sheets, you may form using a liquid crystal layer as a 
dielectric pinched by the two electrodes. 

[0023] Moreover, the reference voltage generating circuit formed ft-om the above-mentioned 
complementary MOS mold field-effect transistor (MOS-FET) has it a certain forge fire, if the reference 
voltage to output is an equal wave symmetrically in amphipathy focusing on a main electrical potential 
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difference. [ desirable ] . • u r u 

[0024] Moreover, a scan driver circuit including the reference voltage generating switch of the above- 
mentioned complementary MOS FET structure may be formed as an IC which forms as a thin film 
transistor component on the above-mentioned scan electrode substrate, and is improved external to the 
above-mentioned liquid crystal display component also as the so-called drive circuit one apparatus, and 
may be connected to the scan electrode of a liquid crystal display component through a connection 
terminal etc. 
[0025] 

[Function] A detection electrode detects an electrical potential difference through electric capacity or 
electric resistance from two or more scan electrodes, and it can extract in an operation amplifying 
circuit the electrical-potential-difference variable component, i.e.. the distortion voltage component, 
which has effect which is generated on the electrical potential difference of the detected scan electrode, 
and which is not desirable for image display, such as a distortion electrical potential difference of the 
letter of a spike, for example, can make it able to return to a scan electrode, and the distortion electrical 
potential difference which it is going to generate in a scan electrode can control in the liquid crystal 
display concerning this invention. It cannot be.overemphasized that the polarity (the variation rate of 
output voltage direction) of an output and an amplification factor are set up so that the operation 
amplifying circuit of this time above may negate the distortion electrical potential difference produced in 
a scan electrode. In this way. an inconvenient electrical-potential-difference change which it is going to 
produce in the aforementioned scan electrode can be inhibited. 

[0026] Furthermore, the distortion voltage component extracted by the above-mentioned operation 
amplifying circuit Since it is extracted by deducting and amplifying reference voltage from the electrical 
potential difference detected from the scan electrode In case the reference voltage used as the criteria 
is polarity reversals, the extract of a distortion voltage component becomes incorrectness for it to be a 
wave containing amplitude which is different by amphipathy focusing on a main electrical potential 
difference, or different and there is un-arranging of the effective feedback control of the electrical 

potential difference of a scan electrode becoming impossible. 

[0027] then, this invention — setting ~ generation of the above-mentioned reference voltage ~ a core 
[ electrical potential difference / main ] ~ carrying out ~ the symmetric property of the switching 
characteristic of wave-like standup and falling in amphipathy ~ very ~ good - and an output wave — 
becoming blunt — etc. ~ even if reference voltage inverts by carrying out with the reference voltage 
generating switch using very little complementary MOS FET of the low consumed electric current - 
wave-like its standup and falling ~ an always exact distortion voltage component can be extracted with 

any polarity. . , . mx 

[0028] Consequently, however it may change the magnitude of the electrical potential difference 
impressed to a liquid crystal cell (liquid crystal layer) from a driver voltage power circuit to what kind of 
value or the electrical potential difference may change with the temperature changes and aging of a 
liquid crystal layer, in the case of the polarity reversals of reference voltage, there is also no error of 
the reference voltage based on such disturbance, a distortion voltage component can always be 
extracted correctly, and the display unevenness (cross talk) of a screen etc. can always be canceled 

effectively. . . . j • n. 

[0029] Moreover, since this invention should just form in a scan electrode and . its driver voltage 
generating circuit one feedback loop. i.e.. the feedback loop by which the principal part is specifically 
constituted from electric resistance or electric capacity, a detection electrode, an operation amplifying 
circuit, etc.. it can realize the liquid crystal display in which high-definition image display is possible very 
simply and cheap. 
[0030] 

[Example] Hereafter, the example of the liquid crystal display of this invention is explained to a detail 
based on a drawing. 
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[0031] (Example 1) Drawing 1 is drawing showing typically the structure of the liquid crystal display of 
the 1st example concerning this invention. Opposite arrangement of the scan electrode 1 and signal 
electrode 2 which consist of a transparent electrode like ITO is carried out at the shape of a matrix, and 
this liquid crystal display has the liquid crystal display component (liquid crystal display panel) 4 with 
which the liquid crystal layer 3 was pinched by that gap. and the scan driver circuit 5 and the signal 
driver circuit 6 for driving it. The scan driver circuit 5 and the signal driver circuit 6 are respectively 
formed by the thin film transistor (TFT). 

[0032] The scan driver circuit 5 has the operation amplifying circuit 9 for controlling a scan electrical 
potential difference in response to the scan electrode mechanical component 7, the scan electrical- 
potential-difference power circuit 8 which gives this supply voltage, and a feedback electrical potential 
difference. Moreover, the signal driver circuit 6 has the signal-electrode mechanical component 10 and 
the signal-level power circuit 1 1 which gives this supply voltage. 

[0033] Furthermore in the liquid crystal display component 4, electric capacity 12 is arranged in the 
edge of each scan electrode 1. respectively. Electrically, an end is connected to the scan electrode 1 as 
mentioned above, and such electric capacity 12 collects collectively the electrical potential differences 
of the scan electrode 1 which the other end was collectively connected to the detection electrode 13. 
and was detected with electric capacity 12, and is connected to the operation amplifying circuit 9 of the 
scan driver circuit 5 through wiring 14. Moreover, the reference voltage generating circuit 15 formed in 
the operation amplifying circuit 9 of complementary MOS FET (Complementary Metal Oxide 
Semiconductor-Field Effect Transistor; complementary-MOS electric field effect mo|d transistor) to 
reference voltage Vref It is inputted. In the liquid crystal display of this invention, by constituting the 
principal part electric in this way the distortion voltage component produced in the scan electrode 1 — 
reference voltage Vref the reference voltage wave which the generating circuit 15 outputs — the 
symmetric property of the standup and falling in polarity reversals — very — good — a wave — also 
becoming blunt — very little reference voltage Vref It becomes. A distortion voltage component is 
extracted on the basis of this in the operation amplifying circuit 9. and since this is returned to the scan 
electrode 1 as an electrical potential difference which negates the distortion electrical potential 
difference of an electrode 1. even if the electrical potential difference of the scan electrode 1 receives 
fluctuation how according to disturbance, generating of the distortion electrical potential difference is 
correctly cancelable. Thereby, the cross talk of a display image is effectively cancelable. 
[0034] Although the above described the outline of the electric structure of the liquid crystal display 
concerning this invention, it explains the concrete structure and actuation of the example of the liquid 
crystal display applied to this invention next in full detail. 

[0035] As a liquid crystal display component 4. the STN mold liquid crystal display component was used. 
A screen size is A 4 edition and display capacity (pixel number). They are 640x200 dots. The eel gap of 
this STN type of liquid crystal display component 4 is abbreviation. It has the orientation film 201 (a) 
which consists of resin which is 7 micrometers and performed rubbing orientation processing, and (b). 
and the liquid crystal molecule of the liquid crystal layer 3 between the eel gaps of the liquid crystal 
display component 4 Orientation is carried out so that 240 degrees may be twisted, as the liquid crystal 
constituent of the liquid crystal layer 3 — the Merck Co. make — ZU-2293 were used. Moreover, the 
transparent electrode of the scan electrode 1 and a signal electrode 2 is formed from ITO. In order to 
consider the liquid crystal display of this example as monochrome display, the eel 202 for optical phase 
compensation is stuck on the glass substrate 203 by the side of the outwardness of this liquid crystal 
display component (a), and (b), and the white display was obtained at the time of black and electrical- 
potential-difference impression at the time of no electrical-potential-difference impressing. The 
structure of such a liquid crystal display component 4 is shown in drawing 2 . Electric capacity 12 is 
arranged in the end of each scan electrode 1 prepared on the glass substrate 203 (b) as mentioned 
above, the signal electrode 2 and outline which were established on the glass substrate 203 (a) so that 
this electric capacity 12 might specifically counter with the end of the scan electrode 1 through the 



liquid crystal layer 3 — it is formed, using as a dielectric the liquid crystal layer 3 pinched between the 
detection electrode 13 of the shape of same electrode, and the scan electrode 1. 
[0036] Since the release edge of the scan electrode 1 and the detection electrode 13 are used as an 
electrode and electric capacity 12 is constituted by using as a dielectric the liquid crystal layer 3 
pinched by inter-electrode [ the ] so that clearly also from drawing 2 . it is necessary to hardly change 
the structure of the conventional liquid crystal display component, and the liquid crystal display 
component 4 of this example can manufacture it very simply only by adding the detection electrode 13. 
[0037] Drawing 3 is the block diagram showing the overall structure of the liquid crystal display of this 
example The scan driver circuit 5 and the signal driver circuit 6 are connected to the scan electrode 1 
in the liquid crystal display component 4. and the signal electrode 2. respectively. The scan driver circuit 
5 is the electrical potential difference detected with the detection electrode 13 through electric 
capacity 12 from the scan electrical-potential-difference power circuit 8 and the scan electrode 1 for 
giving the scan electrode mechanical component 7 and this supply voltage to the reference voltage Vref. 
It has the operation amplifying circuit 9 which sets on criteria, extracts a distortion voltage component, 
and is returned to the scan electrode 1. Moreover, the signal driver circuit 6 has the signal-level power 
circuit 11 for giving the signal-electrode mechanical component 10 and this supply voltage. And the 
reference voltage generating circuit 15 formed in the interior of the scan electrical-potential-difference 
power circuit 8 by complementary MOS FET is formed. 

[0038] Although it is divided and shown in order that the scan electrical-potential-difference power 
circuit 8 and the signal-level power circuit 1 1 may make an understanding of illustration and explanation 
easier in drawing 3 . it is actually collectively constituted by even the top (actual condition circuit 
structure) This is because brief and precision are cheaply improved by structure by collecting into one. 
The circuit summarized to this one consisted of this examples as a driver voltage power circuit 401 as 

shown in drawing 4 . . 
[0039] the scan electrode mechanical component 7 ~ the control signal from the scan data generating 
circuit 402 ~ winning popularity ~ one scan electrodeYI from - Y200 up to ~ one of each'of the 
output potential is chosen from VOY. Vl. V4. and V5Y. The shift register 403 which specifically carries 
out the sequential transfer of the scan data as shown in drawing 3 . this data ~ the scan potential at 
the time of scan selection, i.e.. a scan pulse. (VOY ~) V5Y Or scan potential at the time of non- 
scanning selection (VI and V4) The principal part consists of the switch sections 404 to choose, shift 
register 403 LP (latch pulse) which receives FP (frame pulse) which determines 1 frame time as 
fundamental scan data, and determines one scan time — being based output Y1 from — Y200 up to 
~ data are transmitted. In the switch section 404. based on the these-transmitted data, if data are 
select data and it is non-select data about selection potential VOY (the time of the polarity reversals at 
the time of being an alternating current-ized drive potential V5Y). the non-choosing potential V4 (the 
time of the polarity reversals in the case of an alternating current-ized drive potential VI) is chosen, 
and it outputs to each scan electrode 1. In this way. the scan electrode drive wave by the general 
electrical-potential-difference equalizing method as shown, for example in drawing 5 (a) is acquired. 
[0040] on the other hand ~ the signal-electrode mechanical component 10 ~ the signal from the 
video-signal data generating circuit 405 ~ winning popularity ~ two signal electrode XI from ~ X640 
up to ~ each output potential ~ VO. V2. V3. and V5 One is chosen and set up from inside. Consisting 
of the shift register 406 which carries out the sequential transfer of the video-signal data as specifically 
shown in drawing 3 . data latch 407 who stores this data temporarily, and the switch section 408 which 
chooses signal the non-choosing potential (V2. V 3) which specifies the signal selection potential (VO. 
V5) or the OFF display which specifies an ON display with this data, a shift register 406 is video-signal 
data (shown as inside DATA of drawing.). Following DATA ~ calling ~ the clock pulse CP for winning 
popularity and transmitting this DATA ~ XI from ~ X640 up to - DATA is transmitted, and ~ the 
data latch 407 ~ LP (latch pulse) ~ winning popularity — X1 from — X640 up to ~ DATA is 
accumulated. In the switch section 408. based on these-accumulated DATA. If DATA is selection (ON) 
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data and it is non-select data (OFF) about the selection potential V5 (or the time of the polarity 
reversals at the time of being an alternating current-ized drive potential VOX the non-choosing potential 
V3 (or the time of the polarity reversals in the case of an alternating current-ized drive potential V2) is 
chosen, and it outputs to each signal electrode 2. In this way, the signal-electrode drive wave by the 
general electrical-potential-difference equalizing method as shown, for example in drawing 5 (b) is 
acquired. 

[0041] above ~ the scan electrode 1 and a signal electrode 2 ~ if it is alike, respectively and driver 
voltage is impressed, the voltage waveform impressed to the liquid crystal layer 3 will turn into a wave 
from which the amplitude of a selection pulse changes according to the contents of a display (ON, OFF) 
by the wave inverted, for example for every frame as shown in drawing 5 (c). 

[0042] It is the drive approach performed using alternating current liquid crystal applied voltage in order 
that the polarity-reversals driving method may prevent degradation of the liquid crystal constituent by 
impression of the direct-current-voltage component to a liquid crystal layer as known well. In the driver 
voltage power circuit 401 explained above The reference voltage generating circuit 15 formed by 
complementary MOS FET which has the function to reverse a polarity a fixed period is added. It is the 
main electrical potential difference Vc as controlled by FR (polarity reversals) signal as shown in drawing 
6 (a) and shown in drawing 6 (b). It considers as a core and is the reference voltage Vref with very little 
wave **** in the case of polarity reversals etc. which is an almost symmetrical wave in amphipathy. It 
outputs. 

[0043] complementary MOS FET ~ general ~ the symmetric property in the amphipathy of the 
standup and falling of an output wave — very — good — an output wave — also becoming blunt 
little reference voltage Vref whose amphipathy is symmetrical and becomes blunt in the liquid crystal 
display with which a scan electrical potential difference inverts a main electrical potential difference as a 
core since it is very few It is suitable as a means to generate. Therefore, it is reference voltage Vref by 
the reference voltage generating circuit 15 using such complementary MOS FET. By making it generate 
and being based on this, the distortion voltage component from a detection electrical potential 
difference can be correctly extracted by amphipathy. Moreover, power consumption is that which is in 
little extremely, and is suitable for complementary MOS FET as a circuit element used for a liquid 
crystal display. Moreover, since it can be made almost equal to the working speed of the scan driver 
circuit 8 or the signal driver circuit 11 by forming the whole scan driver circuit etc. by complementary 
MOS FET, for example, a gap of timing of operation etc. can be canceled and it is desirable. 
[0044] In the driver voltage power circuit 401, in response to the supply voltage VDD input from a power 
source, since the liquid crystal display component 4 is driven, generally required liquid crystal driver 
voltage potential (VO. VI. V2. V3. V4. V5. VOY. V5Y) is made and outputted. VOY. VI. V4. and V5Y are 
VO. V2. V3. and V5 to the scan electrode mechanical component 7 among such potentials again. The 
signal-electrode mechanical component 10 is supplied, respectively. 

[0045] And the operation amplifying circuit 9 for controlling distortion of the electrical potential 
difference of the scan electrode 1 is formed in the driver voltage power circuit 401. and the operation 
amplifying circuit 9 extracts only a distortion voltage component among the electrical potential 
differences detected with the detection electrode 13, and it is made to return to the scan electrode 1. 
[0046] The electrical potential difference detected with the detection electrode 13 is inputted into the 
noninverting terminal 412 side of the differential amplifier 411 through the buffer 410 in the driver 
voltage power circuit 401 through wiring 14, as shown in drawing 4 . Reference voltage Vref of the 
amplitude equal to the amplitude of the scan electrical potential difference which changes with 
reference voltage generating circuits 15 synchronizing with the polarity-reversals signal FR, and is 
outputted from the partial pressure circuit 413 on the other hand It is generated and is inputted into the 
reversal terminal 414 of the differential amplifier 411. Reference voltage Vref As mentioned above, they 
are few voltage waveforms whose symmetric property becomes blunt well in the amphipathy of a 
standup and falling as shown in drawing 6 (b) from which potential changes synchronizing with a scan 
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electrical potential difference. And it becomes few waves which become blunt as a scan electrical 
potential difference is also shown in drawing 6 (c) again. 

[0047] And a detection electrical potential difference and reference voltage Vref aforementioned in the 
differential amplifier 41 1 The distortion voltage component generated in the scan electrode 1 is 
extracted by calculating a difference and amplifying this based on the amplification factor set up by the 
resistance 415 grade. And the extracted distortion voltage component is electric resistance R1. R2. R3, 
and R4. The negative amplification factor was set up. It is inputted into four operational amplifiers 416 
(a), (b). (e). and (f) through capacity coupling by the capacitor 417 (a), (b). (c). and (d). Connecting 
through capacity coupling by the capacitor 41 7 here Since potential VOY which the partial pressure 
circuit 413 outputs. VI, V4. and V5Y will short-circuit if the input side of four operational amplifiers 416 
(a), (b). (e). and (f) is electrically connected to one wiring. It is because it is required to divide each into 
avoiding this to a direct-current-voltage component. 

[0048] An operational amplifier 416 (a), (b), (e), and (f) reverse the displacement direction, make the 
distortion voltage component from which the above was extracted by potential VOY outputted from the 
partial pressure circuit 413 as potential for forming a scan voltage waveform. VI. V4. and V5Y 
superimpose, and are outputted to the switch section 404. And fi-om the switch section 404. as 
mentioned above, a scan electrical potential difference is outputted to each scan electrode 1. In this 
way. the scan electrical potential difference from which the electrical potential difference which is 
equivalent to a distortion voltage component with feedback control was deducted is impressed to the 
scan electrode 1 from the scan electrode mechanical component 7. and can cancel the distortion 
electrical potential difference produced on the electrical potential difference of the scan electrode 1. 
[0049] Wave-like liquid crystal driver voltage as shows the liquid crystal display concerning above this 
inventions to drawing 5 is used, and it is a duty ratio. 1/200. bias ratio It was made to display by having 
driven so that it might invert every 13 lines with 1/13 and the frame frequency of 80Hz. and the display 
grace was verified visually. 

[0050] First, it is length near the middle of the screen after making a full screen a white display. The 
banding pattern of white and black is displayed on the field of 150 dot x 10 dots wide, and it is the 
number of dots beside this field succeedingly. Although it was made to increase gradually to 500 dots, 
the uniform display whose cross talk cannot be found in any case was maintainable. Moreover, although 
the kanji and the alphabet were displayed continuously, the uniform display which generating of the 
distortion electrical potential difference in a scan electrode is controlled, and does not have a cross talk 
was maintainable. 

[0051] In addition, in the above-mentioned example, although package detection is carried out with the 
detection electrode 13 through electric capacity 12 in order to detect the electrical potential difference 
of the scan electrode 1. electric resistance may be used instead of electric capacity 12. 
[0052] 

[Effect of the Invention] As mentioned above, as clearly shown by detailed explanation, the liquid crystal 
display of this invention can cancel the display unevenness resulting from the wave provincial accent of 
liquid crystal applied voltage, and can realize the uniform and good display without a cross talk. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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2.**** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the liquid crystal display of this invention typically. 
[Drawing 2] Drawing showing typically the liquid crystal display component used for the liquid crystal 
display of this invention. 

[Drawing 3] The block diagram showing the overall circuitry of the liquid crystal display of this invention. 
[Drawing 4] Drawing showing the driver voltage power circuit of the liquid crystal display concerning this 

invention. . 
[Drawing 5] Drawing showing the liquid crystal driver voltage wave used for the liquid crystal display of 

this invention. 

[Drawing 6] Drawing showing each wave of FR signal used for the liquid crystal display of this invention, 
reference voltage Vref, and a scan electrical potential difference. 

[Drawing 7] Scan electrode 1 of the conventional liquid crystal display The conceptual diagram which 
extracted only one duty and was expressed in the equal circuit and its VI, V2, and V3 Drawing showing 
a voltage waveform. 
[Description of Notations] 

1 [ — A liquid crystal display component, 5 / — Scan driver circuit, ] — A scan electrode, 2 — A signal 
electrode, 3 — A liquid crystal layer, 4 6 ~ A signal driver circuit, 7 — A scan electrode mechanical 
component, 8 ~ Scan electrical-potentiahdifference power circuit. 9 ~ An operation amplifying circuit, 
10 — A signal-electrode mechanical component, 1 1 ~ SignaHevel power circuit. 12 [ — A reference 
voltage generating circuit. 204 / ~ A scan electrode voltage detecting element, 401 / — 404 A driver 
voltage power circuit, 408 / — The switch section, 410 / — A buffer. 411 / — The differential amplifier. 
416 / — Operational amplifier ] — Electric capacity, 13 — A detection electrode, 14 — Wiring, 15 



[Translation done.] 
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ti.\,^i^-f3.mm^mn-t^Ztti^Xttz, 
[0 0 5 1] f3.)i, ±SBW|IM0yiC43l»X«, 
10l|)ES:^tliT-5fcie>t-«^^ai 2S:^L.X«iaie 
ffil 3X-fi«llilUXt»5A^ C<DffilCt)m^^S1.2 

<oRK> \zm%&tKim i»x t) J: 

[0 0 5 2] 
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[04] *5!?aJC^*iKSS*SS©Sia«BE«ililHlK 
<£^f 0. 

[0 5] *5!?«0?K^BS^gStCfflti?)tl2.^Sffilb« 

[06] :^m^o:>mFs^^mm\zm^^^n^F Rmn. 
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^tfe#aibT^{ffi[El!ST'a:SL.^::lI^0i3j;U:^-®Vl 
. V2 , V3 oaffiSi}K^*-r0. 

[??^©Si?^l 

miEJi4@I5iKv 1 0 •••m^mSffiWiSS. 1 1 -^i^Sffi 

1 5-a2p«BE^^iBi^. 2 0 

tligj. 4 0 1 • -Kftmrn^iglslK, 4 0 4, 4 0 8-;^ 

-iv^^^ 4 1 o-My:7T, 4 1 1 -MifiJiiss, 4 
1 
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